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TITLE OF NASA MEDAL OR GROUP AWARD

NASA HONOR AWARDS: Exceptional Scientific Achievement Medal

NAME OF NOMINEE OR GROUP

DR CHRIS ADAMI

INSTALLATION / ORGANIZATION (Include mailing address)
JPL, 4800 OAK GROVE DRIVE, PASADENA, CA 91109


NOMINEE EMPLOYEE NO.

114129
POSITION TITLE

Principal Scientist
BUSINESS PHONE (Include area code)
818-393-0716

INDIVIDUAL ACCEPTING AWARD ON BEHALF OF GROUP

     

SUGGESTED CITATION (25 words or less)
For research extending the concept of fitness in the theory of evolution to high mutation rates (“survival of the flattest”), and demonstrating its universality with experiments on digital, rather than terrestrial, organisms.

JUSTIFICATION (Cite specific examples of significance of accomplishments, exceptional performance, and personal impact that are widely recognized and appreciated as contributions to the NASA mission.)  DO NOT ATTACH ADDITIONAL SHEETS.

In this research [Nature 412 (2001) 331-333], the Dr. Adami makes a fundamental contribution to our understanding of evolution. The theory of Darwinian evolution posits that the concept of “fitness”, at least for simple, asexually self-reproducing, organisms, is synonymous with “fastest replicator”. This is expressed in the standard formulae of population genetics.  Dr. Adami shows that this is only true in the regime of low mutation rates. At higher mutation rates, another element of fitness becomes important: the robustness to mutations. Indeed, at high mutation rates robustness, rather than replication speed, becomes the best predictor of long-term germ-line survival, the ultimate test of fitness. The mutation rates for which this becomes important are not hypothetical: they are standard fare in most RNA viruses (such as, e.g, the HIV virus). Dr. Adami demonstrates this new principle of evolution (which extends, but does not contradict, Darwinian theory) using analytical tools, as well as direct competition experiments using a new form of life developed at Adami’s Digital Life Laboratory. 

Life detection is one of NASA's outstanding missions. In order to develop tools to recognize life that is non-terrestrial, general principles of living systems have to be established that hold for living systems anywhere in the universe. It is believed that Evolution is one of the processes that distinguish living from non-living systems. This research of Dr. Adami is an advance in our understanding of evolution which, obtained in conjunction with experiments carried out on an artificial form of life, goes a long way towards establishing these general principles, which one day will allow us to detect life outside of Earth. 
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Jonathan P. Dowling, Principal Scientist, JPL
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